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Abstract

The purpose of this study was to develop a 2-DE coupling with
MALDI-TOF analysis to find the differential proteins in ENU mouse which
could explore the cause of genetic defect of short chain fatty acid in mice. We
hope that the C4-OH anima model can provide us to investigate fatty acid
metabolism related to human genetic disease. We generated ENU-
mutagenized mouse and applied to MSMS tandem mass spectrometry to
screen third generation progeny of ENU-mutagenized mouse for
abnormalities in the pathway of fatty acid metabolism. The short chain fatty
acid (C4-OH) level in ENU mice was three to four folds than normal mice.
After protein evaluation, there was no differentia protein in mitochondria
fraction between normal and ENU mice by SDS-PAGE. Surprisingly, there
were eleven differential proteins between normal and ENU mice in musclein
2-DE approach. These protein spots were applied to MALDI-TOF for futher
identification. In results, ENU mouse showed higher protein expressions in
phosphorylated myosin regulatory light chain 2, myosin light chain 1 and
tropomyosin 1 ¢ chain and lower expressions in myosin regulatory light chain
2, adenylate kinase isoenzyme, ATP synthase D chain and calsequestrin-1
precursor in ENU mouse to normal control. These differential proteins
expression whether involve to increase C4-OH value in mice needs further

study to verify.

Key words : Two-dimensiona electrophoresis, ethyl-nitrosourea, C4-OH,
MS/MS tandem mass, MALDI-TOF
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ENU (N-ethyl-N-nitrosourea) = — *= it & > 53 = | &R FE G e
£t &4 (Russeletd., 1979) ¢ i 37 § 4 H HAEnE - i AR

-

% (Fl-) HiBIFREFPHMEDRE > RFIHd NPFpm 7

(Justice et al., 1999) » ¥ #-ENU e "z i # T 3 &5 pd A F B E

e #éﬂﬁic%vé (adenine) 7w N1~ N3 4= N7+ ; 5 Z v&e2 (Quanine) =
O6~N34=N7 F ;739 Hﬁuﬁ}vz; (thymine) 702~044- N3 ;*z ¢iez_ (Cytosine)
102§ N3 + (Justice et a., 1999; Shibuya and Morimoto 1993) - iz 5 i
e bz LA HDNA i £ 4 € & DNA AFHpFid S 4538 em 4 » @ E Rk
R ERHE BN (B2 ) ENU R Y@ 2R R 5PHMAT I TA o0
¥ ¥ (transversion) 2 AT I GC =i 4% (transition) (Popp et al., 1983): #

REWFHF L2 - > - B BN €35 2540 BREATFIE
(Baling , 2001) -

ENU ¥ mig 235 5 %%

—HE

RE o RIRAFMTELL R WS
1~ R MO BEen @l 88 (Noveroske et al., 2000) » 2 4] 81 % ¢

dod &SRR e REOENU AT ERZER % ¢ F 5 missense,

nonsense §= splice-site =% % (Balling, 2001) -



EENURRXREFHR? DRI L& I kg ENU 2 * & E > /] &
g AT AT EHE > 2R 7% (Noveroskeetal., 2000) - m ENU
Bjorrenig ¥ B ELEXAFGFE ) KAEPE (Judice et a.,
1999) o — 4@ % 0 3F 5 AN ) BUATar L X iR A€ 5 300 mg ENU/Kg
body weight » 4 = 48 213 5+ » — =t 100 mg ENU/kg body weight -

ENU & & - & 2L 7] 7] “f £ (gene knock out mouse) # I et 4 ]

Pl B ¥ LA HBRATIERH FLOTE » K0 L F kR

—«

REIIFEDREE > B ERFEAFHEDLIRG B33 nLw @
— rEM G BREGVER > W Y ENU 8% = & fgfj};? A4 (Nelms et
al., 2001) (M=) Fe-f1% ENU 4 | R %T & 0 0§ A AT R
o Flen g &G 0T kg 1 (1) b kA A T ¥ ok (position
effect) (2) # & Fv FHa A trch2F 4 (3 2R KL ML J G
PIBend A (4 BP A AS3ERY FRAFhH B L - 2R
B arend v R shg e (Judtice et al., 1999) - ENU % % &8 28 3 1 47 7
BB A0 FELE GABIMAENU RRRHED R o 02§
P I AR e B - R b F S MR R FIER S AL

& ATHAL -



B E o p R HEE AR MR R

PRELE B F L IT L3F A Y £ R N BHER > A e
B ki B L IEY AR F AR RMZEIESF CFH (Kim &
Battaile , 2002; Sm et al., 2002) > % * ¥~ st £ Kk o I 3wz doiv 3
» R BEL R Py VAL B lw e ) Ao fe B ¥ 0 2 B F D mea (C4-CE)E ¢ 4d
(C8-C12) »3 Wi ™ Fod HHCiF ™ i i JE 2 SRR IE ~ A2 SR AL 7T
&7 F IR o Apsenk gtk (C14-C20) FA5d AL d B 2 tme
W E Feu B s A s de e S (Berk and Stump, 1999; Stump et al.,
2001) - "q *rpadhd ¥ 1% A4 acetyl-CoA % R iy £-NADH £
FADH, » i 4 27 16— # S 3HE » & < 57k (Krebscycle) &k a4y s+
Bogait s o BB LR TR A3 ATP (Ble ) e i SLd it 2 5 i
A2 o g sEL § I R mre 80-90%st B kR o B4R A 4 SR dE 0 T I
Erneta B kR K B SR 2 SMMY 3 (Smetdl., 2002)

Fainpc ¥ 1 fase (fatty acid oxidation disorder, FAOD) ¢ #3kic € 7
B2 Y & A2 i s S R /R TR o AP
PHEED- s S B R 4R e 0 £ gAY sE 3R ¥ (Long-chain
3-hydroxyacyl-CoA dehydrogenase deficiency) m%iﬂ” €7 iR M

BBooorup R 2 vl % (Kim & Battaile, 2002) 0 B % 4o % el ¥ 47

4



R BT g o P a4 & fE A4 L9 (Medium-chain
acyl-CoA dehydrogenase deficiency) & & ¥ 3 2 g 5 (R ¥ 5o
Hg 2 ehip g3 115000 &4 € F Mo 4§ ~ L2 & 05" oy
AR IRIE > TR Bl A ATE QW & 4 g g EoRk o

@ #3k5v=  (Kim & Battaile, 2002; Wilcken et al., 2003) o “&4# g ¥ i 1~ 38f
EAARTAERDARF > ARALARRIRN 70 3 hpRE A3
EF LG FFF TR LR PG R Tl egE 2 7

st kP B o - 4@ 7 o acylcarnitines G ' aEL E Il E & 0P ¥
ip 1% (Costaet a., 1997; Wiley et a., 1999) - 1989 # Wood PA fj}w gaE
7 BALB/CByd % % R fic;b » F % #FP R % K ¥ & short-chain

acyl-coenzyme A dehydrogenase (SCAD) #14 > 2 5 BE 5 AR g » 5

El

F AR AR SR T A c REEGE I8 EE S 1Y
Blp M R GFA > A v fekR ? butylcarnitine JE & 2 o ”Tfj*u
g Jf:v’ CA4kr ek % (Woodetd., 1989): s 2 % & 4 = n F] 5 SCAD
3":#..%##%?]") 7278 B H P 0 i+ missplicing MRNA » F] @ i =
MRNA 7 §§ % (Hinsdaleetd., 1993)- - - SCAD 2 ®# &~ 1 E {3 &
AP0 ik L B 4F 08 (Wood et al., 1990; Hinsdale et al., 1996) -

BC¥ pew A9 4o i ¢ CA-OH = R 71 ¥ v short-chain

hydroxyacyl-CoA dehydrogenase (SCHAD) # Fl4* % 7 B (Simet d., 2002;



Chaceetdl., 2002) - i * SCHAD fh Fl4k 2 o i S RA kB 70 % >
@4 SCHAD F-v &2 gl &2 WgFis g F Aiusf4e » Ra i
P44 3 F 4% (Claytonetal., 2001) - & & F = i :E 1 9 C4-OH #3 ik
LR § ] Bl{- BALB/CBYy) 2 % Bl#: £ £ F| X 2 4p ke > FM B F L &

W A B 0 R AT A
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FRZ e s BEREY DATIGREE AL 2% T(RI) -
B0 OFARE FIBME L AN RE TG ARSI ERE HL (Lam

etal., 2006) - f]* = HEAM T AZ A YPSLE F9 T T LTS R0 T2

Bl BA RGBS 30 TSRS ) - B0 TR LA

FIMEFEL PR 7 RATAR  REABDE > BEF2ZATT R

3@

SHe

TERE RG24 5 e (Gygieta., 1999) - A ts A FIREE A )

* v ’%ﬁ”ﬁ"%ﬁ',zé\#’-’r 2 kv ?ﬁ’ﬂh}% 2 %&?»,fr,);:r__f_v% “’%7»

R S AIDS S RO v BB R TOA 5k Sk s 247 3 (Jungblut
et a., 1999; Noel-Georis et al., 2001; Petricoin et a., 2002; Mills & 4.,

2001) o I é\@]F\ “h ré%}\ "’};;FJ?'}J« /2‘}7@:?’ > ENU ﬁ%f\mﬁ‘v‘} v 5]

LN =2y "’]k r# 3‘“ %ﬁ_%ﬁgzz‘ ’ -’3#5 ”F"iép Eﬁﬁ’xlj“ 3‘1'-)31 '#' J EQ.,"ZL-?,E #J &

12

PARMELE I FAR RF CAOH | B2 F R -



RZE PARHEE

AP SR G BTN R G e R SR ¥ ENU
RE)BAE D N RS M) BRI B R g CR
Bedik gl d-v > LT A (Sodium dodecyl sulfate polyacrylamide
gel electrophoresis , SDS-PAGE) %% %/ B& 1 § /] R ok gl kv
2IAT G EFR AR RlE-H U wTiAE (2-DE) RBBR %
JREFF ) REARLAB DR RAWEY TR o2 (SR BT A 5 B
AR hF o FERE* AEE PN A f2 (in-gel digestion) {4 U A 7 o
FE NP LR T Fend o u I ENU R % BE E4dig L 3R

¥ R ] -

28 BFRREELRE

AR R PR ATATIRBREP T EH TN ENU # 8 4
F1& 2 R C57BL/6I = k| & o g 058 Bl & & 2 o7 3V 2K
ENU ¢t % %3 (300 mg/kg body weight) 4 =t = 31| o> EPE %P > 123 =

R me A FRP Lol d 2 HAfid §- 2G| & % -



RoREPERTAH* Q@i sy - (G2 B %= 2 BHEfrs
- RAREIREAL R R (GY) P EA KSR EAD
fF31+%+ (homologous) *£1- % %] B » 7 ot gLk Al n e 4 1 kR
EHEEEA RIS EY o a P RPEPEEZ LR 12 [ PFERR
%o BB AR AR B 424 24 2 & 4 TR R ) (specific pathogen free, SPF)

BT OHLG LD RS  FHRPF ) AMETEELL L5

Y
-

PN G3RR I RALT 22 3B X Bl REF% 25y

E SE R RS TEEE 2k AR I R

R 3R o R MR TR RAORILA R S B R L
PEfR IR BB - BRHFRESEBLAF LT L] P

_ :/ A~ = =3 "‘ 3 = ;: 4, zuc .3 L
dee ¥ B RIEF Uit 0 A R S

Tl s i eng £ oa b A S ¢ FRA Forae o gE

55
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% g iE i w & ¢ C4-OH (hydroxyl butylcarniting) 7 # - 35t § /|

HEH42EREL HENU 2% & o



JRAESGRE - ing? C4AOH Bl ¥ B3 5 4 B

L ENU 288 (1) 2 CAOH @i 0564 pM 5 — & 5 & F

&

C57BL/6J B (+/+) » # C4-OH & 5 0.082 UM » & ‘e | B A w|4% I

BUiS o BB HAT L vop w0 5080 CREHA Y o

$I% PRI

d R AR L ABPE i AR D B e B AT U £ A e

PAERRE O e e SRR o

P RAERAHERE
Mitochondriaisolation kit (Sigma, USA)
Urea (Usb, USA)

Thiourea (Amersham, UK)

CHAPS (Usb, USA)

DTT (Sigma, Germany)

RC-DC assay kit (Bio-Rad, USA)
Polytron (Ultra Violet, Taiwan)
Sonicator (Sonics, USA)

Mixer (Ultra Violet, Taiwan)

o~ -'?453'—% /é':‘ :
up g@_j%\ :
FP-e g E 100 mg s # Skt 15 mL R g F AL 4o 10

10



e

EHAENEEEER (20 MM MOPS, pH 7.5, 110 mM KCI , 1 mM
EGTA) p % 0.25mg/mL trypsin» 2z &k b F i 34 4as 2 # 1 iFiR o
B4 r SBHA TN X BE R 7 025 mg/mL trypsins 33t ik
F s 20 A48t 0 4~ 10mg/mL albumin “o 238 & > 4 H F R R e

8 i A A

1“‘\5

P EPEEER o LR EHIS X 0 2 B
( polytron ) #- &35 8 P2 4k > 2P (s e s > £ A& 600 xg
Bo Sas o WP FRBIT - B for e lEml ARgpeE Y o
£ gt b2 11,000 xg g 10 A 48 0 4t ik T S R SR o
AAEE PR L B EdR W Mue, 2 M
thiourea, 4% CHAPS, 1% DTT, 10 mM spermine) > * Mixer 2% - -] p*
ERFART 244108 B39 T4 k> 20100, 000xg A - o) PF

(433 4 F% - £ » Bio-Rad RCDC assay kit it (7 3= 1 ¢ & -

SR B
o~ H € 100 mg - #-k S 15 mL e s A2 4o r 10

2

V%

WAL 5% %% (10 mM HEPES, pH 7.5, 200 mM mannitol , 70
mM sucrose , 1 mM EGTA ) 2 2 mg/mL abumin - 2 & * 25
(polytron )#-le B2 4T 8 $1iL 5 k. o 39F {6 chm iR » L & 600 xg 4
S g o R FRBIY - BT EHLEML R apep? o f

* 11,000 xg 4 10 & & > -t i d o o £ 10 SR £ 5
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¥ =%z (10 mM HEPES, pH 7.5, 200 mM mannitol, 70 mM sucrose, f= 1
MM EGTA) & 3 ifte » £ - & 1600xg 3~ 544 » 3 #-1 5
"BV - B ETEa 1l mL ik sop P Lok b ik 11,000
Xg dtoe 10 4 4815 3tk b ik o IR T G AR

AR EE A LA B R (TMurea, 2 M
thiourea, 4% CHAPS, 1% DTT , 10 mM spermine) > 2 Mixer 2 i — /| B¥
ARG ART 248108 > Bdo FAHS k> 2 100, 000xg Hs - o] pF

e~ b fk > £ % Bio-Rad RCDC assay kit it 17 -9 H 2 & o

8 BE6FIERT

FET ORI A9 T 7 ER TR * Bio-Rad RCDC 4% &
BT A4 fI* @ &k & crBovine Serum Albumin ( BSA) ' 5 & &
fodi— e o kR AW : BSAKR 05101520259/ L >
S LE 2L TR E P A0 F BHR&EE A 1254L b
Reagent I {s vortex> *c 3 8 F - A 48 2 {8 4 » 125 L < Reagent
Il #5 vortex » 15000 xg 3t~ 5 4 48 » 2 41 iFi% » £ 4 » 1250 L o
Reagent I is vortex » *c a2 /8 F B— 4 45 > 2. {84 » 404 L ReagentIl
i¢ vortex - 1,5000 xg &< 5 &4 0 4 H ik & b r 127 L i
Reagent A’ (5 L DC Reagent S+ 250 iz L DC Reagent A)vortex > *x & % 8

12



F &5 & 4ais vortex 0 4r ~ 1 mL Reagent B » % 7 vortex » 23t R
M 15 a 48 % Ak BN R 750nm R B H ek {E o B R E Y

MEFEE ISR TR o

%= & "4 T4 (Sodium dodecyl sulfate polyacrylamide gel
electrophoresis, SDS-PAGE)

Py RAmRAEBAEHERE

Tris-base (Ush, USA)

2-Mecaptoethanol (Amersham, Sweden)

Sodium dodecy! sulfate, SDS (Amersham, Sweden)
Glycerol (Sigma, USA)

Bromophenol blue (Amersham, Sweden)
Coomassie Blue R-250 (Amersham, Sweden)
Methanol (Fluka, Germany)

Acetic acid (Fluka, Germany)
N,N,N’,N’-tetramethylethylenediamine , TEMED (A mersham, Sweden)
Ammonium persulphate, APS (Amersham, Sweden)
Acrylamide (PRO TECH, Taiwan)

Glycine (Usb, USA)

LMW protein marker (Amersham, UK)

AEBR S R R ) BOFHR vl e A B T iR 20

13



g 4 r Sul hdx AR Ak 5% e (0.5 M TrisHCI, pH 6.8, 20%
2-Mecaptoethanol, 4% SDS, 40% Glycerol, 8 mg bromophenol blue) i #
MAER - B 4= kI 20puL RERI MFESEH?Y - Tl

- B &EH A~ 10y L 7 LMW protein marker » 38 A4 b #HiL ~ g
£ 7 1x running buffer » & % 12 10% SDS-PAGE (Sodium dodecyl sulfate
polyacrylamide gel electrophoresis) *~4 ‘C ™ 2 B @ k4 100V & {7 3| &
SR A B 2 {8 0 A7 9l e Coomassie Blue R-250 72 i 4 ¢ — /] BF > 2.
t84e »~ 13 47% (20% Methanol + 10% Acetic acid) » gL H 2 % o

P~ RApe s

(1) SDS-PAGE (i * ** Amersham Hofer Mini-SE 260 = 5 % e g )

10% resolving gel (mL) 4% stacking gel (mL)

40% acrylamide mix 5 1
1.5M Tris-HCI (pH 8.8) 5 -
1.0 M Tris-HCI (pH 6.8) - 2.5
10% SDS 0.2 0.1
10% APS 0.2 0.1
dd H,O 9.6 6.3

(2) 1.5M Tris-HCI (pH 8.8)

Tris-base (FW=121.1) 90.9¢g
dd H,O 350 mL (* HCI # % pH i 7] 8.8)

14



TEMED 1.8 mL
dd H,O v 31 500 mL

(3) 0.5 M Tris-HCI (pH 6.8)

Tris-base (FW=121.1) 309

dd H,0O 350 mL (* HCI # # pH & 3] 6.8)
TEMED 2 mL

dd H,O 4v 3] 500 mL

(4) 10% (W/V) SDS
#-1gSDSi3* 10mL -k # o

(5) 10% (W/V) APS
% 1gAPS* 10mL k¢ -

(6) 4x SDS %48 T i 4% & et

Tris-HCI ¥ =% (2M , pH 6.8) 5mL
SDS 08¢
Glyceral 8 mL
BPB 4 mg
2-M ecaptoethanol 4 mL
dd H,O e 3 20mL

2t A EI 15mL Mg s g o k320 CHg o

(7) 10x SDSrunning buffer (i& * P4 % - )
Tris-base (FW=121.1) 30.39
Glycine (FW =75) 144 g

15



SDS (FW=288.4) 10g

dd H,O 4v 3 1000 mL
8) #4¢

Coomassie Blue R-250 2749

M ethanol 454 mL

Acetic acid 90 mL

dd H,O 4v 3 1000 mL
(9) 247

Methanol 200 mL

Acetic acid 100 mL

dd H,O 4v 3 1000 mL

(10) 4 3 & 3% * (LMW protein marker)

Protein MW
Phosphorylase b 94,000
BSA 67,000
Ovalbumin 43,000
Carbonic anhydrous 30,000
Trypsin inhibitor 20,100
a -Lactalbumin 14,400

— o] FgSe » 150y L = ok o 4o x BOy L e Ax SDS A8 7 Atk -4

firie > 100 C&# 10 2 45 ¥ (& * o

¥ N8 - mg A2 (Two-dimensional electrophoresis)
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s RRAEHERE

| PG buffer (Amersham, Sweden)
Immobiline Drystrip Reswelling Tray (Amersham, Sweden)
pH 3-10, pH 4-7 strip (Amersham, Sweden)

Ilmmobiline DryStrip Cover Fluid (Amersham, Sweden)
Ettan |PG phor II (Amersham, Sweden)

PROTEAN I XL 2-D cell ( Bio-Rad , USA)
PROTEAN II Multi-Gel Casting Chamber (Bio-Rad ,USA)

LE Agarose (Seakem, USA)

Dithiothreitol, DTT (Amersham, Sweden)

lodoacetamide, IAA (Amersham, UK)

Silver staining kit (Amersham, UK)

Q-TOF Ultima MALDI instrument (Micromass, Manchester, UK)

Lo~ FH BT

(1) -k & ix* (rehydration)

RE) BT ¥ ] BUFERE v g SR B0 £ B 240 g 4
~ rehydration buffer (7 M urea, 2 M thiourea, 4% CHAPS, 1% DTT ,
0.005% BPB) % IPG buffer (2% v/iv) R & {6+ 340uL » B3 F
M- ] PES o #4R 5 ~ vk T (Immobiline DryStrip Reswelling

Tray) > * pH 3-10 2 pH 4-7 chistrip > % o 57 T L frenid 2 % > 58

17



e jx%i?i’»a‘ék",f? Leng e ¥ £ % Immobiline DryStrip Cover Fluid

RE - EALRARIEE 2 BRAAF D B EKEHI20 ) pFo

(2) &7 2% & (Isoelectric Focusing, |EF)

KETEH 18 R E R BT B Ettan IPGphor s % — &7 & o
Bk & iE Zen grip * = =t -k #-H s 0 Immobiline DryStrip Cover
Fluid #*2ed > o 3 2l aggE g L o BipEF - okeah#R
PR Sripead sy 0 FFRAEYE 0 A Sipt e 2 A B L Sk
Immobiline DryStrip Cover Fluid > T+ 3t %8 20 CF (7 IEF- 5 %

KA AT

0-300V 144
300V 3| pE
300-1500V 4 -] p¥
1500V 4 |- &
1500-4000V 3 -] p¥
4000V 2 -] pE

4000-8000V 2 -] p=

18



8000V 16 kV:Hr
B {¢ & §a 54.75 kKV:Hr

(3) &%
K7y B 2 Lmmspacer * FENZ PR ICE > BERL S TE

Ao B AEVR B R 0 R i doiEAlie S (3) 0 fie k15 A # 16%:ni3 % i)

—\

e BN B MY B ETE o R AP B aat (S hA
2 {6 R B 10% iR E I FEPFR B F RN T A

M 5% 10% i B aie S8 aRARE S 0 A% 10%

O

BRE B RS CH SR T SR REE R G oS A
G0 I HE B A 10% A0k g0 16% Ak 5o kA e A &
- LR Y B E e Ve FRRayRES 2T <P BRI

R 2,8 o F AR - T FRAF 3544 £ % 500

( L iso-propanol #-"3 k8 B T > 2 {5 * E@EAACE L B e o R IR

(4) T = (equilibration)

|EF :& 7 2 {8 B~ ) dtrip o - strip 223t 3 % 3 T f7 o & if drip T
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2 4¢ SDS equilibration buffer (50 mM Tris-HCI , pH 8.8, 6 M Urea, 30%

vIv Glyceral , 2% wiv SDS, 0.002% w/v BPB) 10 mL 2 0.1 g DTT - # 20

equilibration buffer 100 mL % 0.25 g iodoacetamide T {720 4 48 > ¥ i&

:m
eﬂ&

(5) # i~ (SDS-PAGE)

© #-stripep|9 5 b org HEL

a 4

o

o

0.75 mm spacer
d. 1x SDS running buffer
. 1% LMP agarose

AT ASDSHRRT AR T ER S

strip T TR 18 0 ik A F
10-16% - T f§=is e strip £ * Ax SDSrunning buffer /=72 » £ #* 3 4 K %
Strip b e e el > d-Strip B s e P F > B 500 ¢ L ¢ 1% LMP

agarose i » PR P i Begtripie o~ @ G PEEEIE 0 £ 4e > S0pu L e
1x SDSrunning buffer » * 0.75 mm spacer #- strip /A #&41 > # % F &
A4 o BB T T A~ 400 mL 7 1x SDS running buffer » & 15 °C

TAEAI2mAEE 304485 0 EAE 24 mMAE SR R AR E SN
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CoomassieBlueR-250:& 7 4 4 1/ pF > £ i A %4 » 2 (6 %%

FoLRfeR ¥ RS PRHIEH S FH LR i TR

(6) % p pz% i i+ (In-gel digestion)

Mot gL Boend-d FEEY yellow tip42 BT ket 15 mL kB 4
g ? o 4o~ 100 L s 50 mM Dithioerythreitol ( DTE ) / 25 mM
ammonium bicarbonate ( pH 8.5) » x> 37 ‘C* & 1] F¥ » 10,000 xg 3t
o 1 A4 ¥ DTE ;‘%;‘fé%’iﬁ%% o 4~ 100y L = 100 mM
|lodoacetamide ( IAA) / 25 mM ammonium bicarbonate ( pH 8.5) > #x** % &
% Ak 5= o1 PF 0 10,000 Xg s 1A 45 - IAA B R R 2 A o 4
100 ¢ L 1 50% acetonitrile / 25 mM ammonium bicarbonate ( pH 8.5)
& 15~ 45 - 10,000 xg &~ 1 445 > #3077 ZaArg e 4er 100pL
100% acetonitrile » J& 5 4 48 > 10,000 xg &g~ 1 4 4& » #- acetonitrile =
2AE o MR E 2% 544 % 01pg trypsin/ 10pL 25 mM
ammonium bicarbonate ( pH 8.5) #-#% % ta i -k & 8% » * 5% ch PP jig
Yoo F AE ) P B 2t 37 CF s 0 16 BFo 4o » 504 L c50%

acetonitrile/ 5% TFA = = @i g g » * LF A RYF 104 » =1k 10

J—
i;;.
¥

#5 > £4F 10 % - 10,000 Xg B 1 A48 > #b i 1 ¥ — BT 450
650 L e g ? o~ =4~ 50 L i 50% acetonitrile / 5% TFA
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A

BT e g

&

M? ,yia_g ﬁif 1O7f/’ Bk 10,f/,-é-w 10

-
=L

=t 10,000 xg &t 1 4

\:ﬁ»

B K-t R AP R 600 L e A

fo 3 A 12l T

B

:U’%’cfl ’_ﬁ‘)y’;é;

(7) F#RAAT

BN R ) ASE R R SED Y PR R TR B
APEFAT RPN TL YT 0 Bl e F e Q-TOF UltimaMALDI
instrument £ £_4700 Proteomics Analyzer & {7 3-¢ B £ (> @2 o A 47 !
* c59 MALDI peptide mass fingerprinting (PMF) 2 CID MS/MS % % £

* Mascot ~ SwissProt & NCBI 748 1t #1447 > /gl Fends ip o

(8 2k

JI# 75 W 424 o & ¥ W4 » fixing solution 250 mL 5 % ¢
shaker 4% 30 &~ 45 > #2472 5H > * dd HO 250 mL ;2 5448 > £4F 3
=X o 4r » sengitizing solution 250 mL » % *% shaker 4% 30 4 45 » #-% 7% i§)
% ddHO0250mL %2 5 4 48> & 4F 3= ° 4c » dilver solution 250 mL >
Bt chaker #% 20 2 45 > #A % 53 > * ddH,O250mL £ 5 4~ 45 » £

4§ 2 =% ° 4c » developing solution 250 mL - % *t shaker 3% 5 4 45 » #-%

7 F P 0 B 4~ stopping solution 250 mL s ¥ *t shaker # 10 4 48 > #-
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e dd H,O 250 mL 2 5 4 48 0 £4F 3% » £ 4 ~ preserving

solution ¥ > shaker # 20 £ 487 % = o

(1) Rehydration buffer (< #-7 M urea, 2 M thiourea, 4% W/V CHAPS, 1%
W/V DTT ;& & - BPB RIfic ¥ 1% stock > =+ =t i@ * L 4r)

Urea (FW=60.06) 84¢
Thiourea (FW=76.12) 309
CHAPS (FW=614.88) 0.8¢

DTT (FW=154.25) 0.2g

ddH,O de-k 2 20 mL

(2) SDS equilibration buffer

TrissHCI ¥ #% (1.5M, pH 8.8) 16.7 mL
Urea (FW= 60.06) 180.2 ¢
Glycerol (87% v/v) 172.4 mL
SDS (FW=288.38) 109
BPB 0.01g
ddH,O 4v-k 2 500 mL

BPB 7 & L4 > 4e k3] 400mL & 273 £ 4r o

(3) SDS-PAGE (if * ** Bio-Rad = % 5% e )

10% (mL) 16% (mL)
40% acrylamide mix 30 44
1.5M Tris-HCI (pH 8.8) 30 27.5

10% SDS 1.2 11
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10% APS 0.3 0.3
dd H,O 58.5 37.1
Glycerol 86% 0 115

(4) 1% LMP agarose

Agarose 0.1g
SDS running buffer 100 mL
BPB 200 pl

(5 50 mM Dithioerythreitol (DTE) / 25 mM ammonium bicarbonate (pH
8.5)

Dithioerythreitol (DTE) 7.7 mg

25 mM ammonium bicarbonate (pH 8.5) 1000 . |

(6) 100 mM lodoacetamide (IAA) / 25 mM ammonium bicarbonate (pH 8.5)
|lodoacetamide (IAA) 18.2 mg
25 mM ammonium bicarbonate (pH 8.5) 1000 v |

(7) Fixing solution

Ethanol 100 mL
Acetic acid 25 mL
ddH,O 4e kT 250 mL

(8) Sengitizing solution

Ethanol 75 mL
Glutardialdehyde (25% wi/v) 1.25 mL
Sodium thiosulphate (5% w/v) 10 mL

Sodium acetate 179

24



ddH,O 4v-k 3 250 mL

(9) Silver solution

Silver nitrate solution (2.5% w/v) 25 mL
Formal dehyde (37% wi/v) 0.1 mL
ddH,O se-k 3 250 mL

(10) Developing solution

Sodium carbonate 6.25¢
Formal dehyde (37% w/v) 0.05 mL
ddH,O se-k 2 250 mL

(11) Stopping solution
EDTA-N&.2H,0 3.65¢
ddH,O sv-k 3 250 mL

(12) Preserving solution
Ethanol 75 mL
Glycerol (87% wiw) 11.5mL

ddH,O svok 2 250 mL
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B & 8 W FH R RAHSF (C4-0H)

TR ERAE T 810 A8 o HHE BRI 25y L gAY+ ¥ T
o< F29 FF G 09 B FHRFRPREBHE ]
(acylcarnitine) % 47 » 2 C3-Cb ‘@4t fp ipfacna 78 S FE T 4 - > B %
Ao ENU 2% RHEfp CAOH BRI ¥ RFHABEEL > A
H i C3-Ch ervmtry PR B S 52 F 7 R R )
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E:0y

AR VA RITEA ARG ESF ) H AR EEEZ

5 . Y Ll o PN Ve
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M oE ) RE R ) | RUAFERZ VL %F\qm‘}ﬂ U . ’Fﬁ@ﬁ
SDS-PAGE: #i2 % # 5L B ehgs FTH Mo Fptie— H % = af ik
(2-DE) 45 £ B chdv oo &= 2T 4 (2-DE) e384 » &2 pH3-10
METHRERE S BBRELIP AR TR 5T R
RG] EUFRE R A Iy T2/ > Al P %Y G HEFLE Dk

Febim > BS54l A B4 of adop 2825 > ST ¥
JPERERR]RES TR FHRFLE DS TR 2850+~ F
Lo o Ra Flsipk L Rk TR B RN R pl B M
FO4 0 FA AR ) B2 R RCR BRI 0
- H P FHEETERERFEDFEFRL pH 47 HF0 A Y

B bz, A% i@t v L= o

PR YL R R Ravep B MEEY Fo AT ARE
Bl EAF 5= > A1 REE 0 7§ LR R nlel & F L
VAR O e

B4 RIS Faze 2-Dgel A UERIZE AT M AR

WPl BRI TR 2 AR FEY A R0t 0 g

s
-
o
\3\

i
PpLdz ol odr 1L AR hjeo FEEY IR > 55 KM ey T8

4 5 B AR RS BT 6 B oo Mk 11 B LB hFy FE
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MALDI-Q-TOF # £ MALDI-TOF-TOF i d-v i i> sz » 2 1t 4 o
fehdev BEEED ek - fta o HORASTR L - o B L B F

B R T e A B HER R A WD AR R

ik

Bod%w &gy S gpot4-6 i A 5 myosinregulatory light chain
2 (phosphorylatable) » spot 7 = tropomyosin 1 ¢ chain > spot 9 = myosin
lightchainl» v/ + 5 3-9 B 2 REHLARE LR 4o spot 1-3 5
Calsequestrin-1 precursor-spot 8 = myosin regulatory light chain 2 spot 10

% adenylate kinase isoenzyme 1 > spot 11 = ATPsynthase D chain» 12+ 6

Bhv TR AREIR oo
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>
»

it

<4
i

PP FEATR Y 0>k gAY SDSPAGE g £ E 3 £ 8 v TR
R FHRBEE TS ANFAR BRFEGF - AT A(DE) v A
EFRBEfAFEA A RPRE AR T LU RET R T
Eipomp AR > FTN S BARER Aoy TR S8 F0
B £ i» 4 %] myosin regulatory light chain 2 (phosphorylatabl€) - tropomyosin
1achain~ myosinlightchainl-> 2 6 i £ & &> Hj-v B iodt v
B ¥ > 4 W] L calsequestrin-1 precursor ~ myosin regulatory light chain 2 -

ATP synthase D chain 2 adenylate kinase isoenzymese @ # =t § 2 #7i¢ * 1
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% 3

% — & Adenylate kinase isoenzyme

Adenylate kinase isoenzyme i %-£? ADP+ADP «—ATP+AMP 3t
Rt GE7E & o A SR dmse AMPenAIRE > 7 2 3d B § 89 1
Prpcprmapa it v g A g AMP activated protein kinase (AMPK) & 1t
(Corton et al., 1994; HARDIE et al., 1999) (Bt = ) » @ AMPK % #395p &
= Br & o 2 o ¢ Fri) acetyl CoA carboxylase i 1+ (Carlson & Kim,
1973)c AMPK i it 5 § 1% & 22 ATP 45 Ap B 0 & & (R 8hg f2 enh & 1L
5 e ﬁ d acetyl CoA carboxylase #ips it ek s pe & = % ;ﬁ o
3-hydroxy-3-methylglutaryl-CoA reductase # s i+ ch'Ef5 4 & = (Corton et
a., 1995; Heninetal., 1995); ¥ *t» ¢+ 1 > - @2 ATP 4 = 4p i 3
BZE S e ;{gﬁ Fr4] malonyl-CoA th# I & chPgiafk s v (Merill
eta., 1997; Velasco et a., 1997) -

ERE TN V= S - N e 3?;» L 9up 4 % g (Duchenne Muscular
Dystrophy - i & DMD) 75 * #8p - £ adenylate kinase isoenzyme % 3L £

A 3 4v e (Hamadaet al., 1981)> # 5c 5 R £~ 7§ (8% #73d =0 o ¥ ¢ 4 2005

# Cavaa ¢3¢ 4 BRUEBRKG FB MY b g & 2
2 creatinekinase 2 adenylatekinase 2 L& T ' Fla g A F = H
fin e ] BUs BRay 2 4% 2 (Carvajal et al., 2005) -

mAATFERY o FIRENU % %) & H adenylate kinase isoenzyme
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ZIREEM Flm PN AMP 2 25 % o PR B foR %) B
R CA-OH g3 4c erdp B 14> 7 i E_AMP > » F@ "% 14 AMPK 5 4
R A AR S N R o M RAEAAT AL & & T K ARV R i
¢ TR IR Fld @ CA-OH e HRlF T a5 hp S A EAR
¢ in B f¥ % 3-hydroxyacyl-ACPdehydrase st it % (B~ 7) %2 R % 7

M ig o

i

Yo FREFZAFIRE AT o
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% = & ATPsynthase D chain

ATPsynthase ¢ 7 F1{-r FO = 38> » 2 x 5 8 % % I o subunits» &
a~B~y~d~e~a-~bfrc (Senior, 1988; Fillingame 1990) » % 4 + & =
530kDa (Rl L =)o st pE & it ¢ v d agay # 2 0 ATPhg & 2 ok jz
Fes st it in8 1+ (Ledieetd., 2000) - @ 3 a8 i & % afe
c # 1% subunits §2 %8 - ATPsynthase D chain #r 3 B subunit » 2 & # it % %
ADP it & ATP -

BLw T 3 Tta & Je o (Parkinson’sdisease) 5 ¢ 0 2 ATP
synthase D chain p* 3-¢ B # & 3 4 > IF-ﬁ;(’n E A iEr orig
(Basso et ., 2004) - @ #2004 # Jugdutt 4= Sawicki c87 § # % Ts 3oL
=i ﬁi;‘ﬁsﬁfa A > 8 ATPsynthase D chain ¢t 3-v F 4 R EH 4 » £ 75 H
PGB 7 4o & (Jugdutt & Sawicki et al., 2004) -

LA FEHK? > FILENU R %) &E ATPsynthase D chain #* 3-v
FRILE M A PR v i F 5] A GRS Fla & ATP

synthase D chain # 3. & "% i« -
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% = & Muscle contraction related proteins

- A T R TR A S RS e e (actin) B E 0 HARL S
e ko (myosin) EEPRE 3 ATPase el > v 1M ATP K2 > & ] if
g Joi i 6 fFOBRIT ) R Bd g0 R @ A 2 v
Tedg o 4ot AR T 3 o @ g rek £ (tfropomyosin) 7 5 forp Te g 4P B
- Fo F R ERp L e P anu ko B e R o R 7 e e
A VR T ﬂFIJ, L5 ATHG o b TG ek g £ (troponin)
oA R R R o RE R BNERGSE R REMRHET
PR TR o

LAFARE L FRAL YR RA %Y o R EERS A ¢
i = H f8 0 myosinregulatory light chain 2 % & 3 4r » ¥ H s AL
e B e foiEiE i erig & (Brelkersetal.,2006) o @ & 1997 £ #7 7 4p
myosinlightchain1 % £ "% 14 - ¢ # (7 {457 = P % % 5 1275
(Ho&Chisholm, 1997) o ¥ #tx 5 &7 3 3 IR o 397 % G £ H myosin
lightchain1 % L& 34 > 1 & £ 5 7 3 4o v HiTéFrig = o (Abdelaziz
etal., 2005) - 2006 = #7 3 ¢ » # RATHF kR TE ML > g "F KT ey
(Zheyu et al., 2005) -

hhEF &Y FMENU R B B forep fesip Mg
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myosin light chain 1~g:f& it smyosin light chain 2+ tropomyosin 1 a chain
FIEH A > ANPHPT A GHMP R FEEr g SRk o VA
ENU % %] & » » 33 casequestrin-1 precursor # & "% % »
calsequestrin * — 3-v B 0 1 & L - 4R R0 0 F UEF ST L
(MacLennan & Wong , 1971) > & & 5 4530 3 e d3 4 > 1 2 04 4T = Ji

ﬂmflji‘%ﬁe%&;: » M mﬁﬁ?ﬂ:@%@p; el A L v 1@3%@@ F1& o F|p A

FoR? R FAIREFMN > ¢ MHE4TaF ,}@mﬁ]{fé}%%{{ s F]m *E
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A

BAXZ BRAFT R 5D THRF R T PET S
CA-OH 2% | Q& 5 BLMBEHR 4chFs FEL T Fd TP A
B myosin regulatory light chain 2 (phosphorylatable) -~ tropomyosin 1 «
chain 2 myosinlightchainl- 2 6 % I & > chj-o FFE> ot dev
¥ i> & W) & calsequestrin-1 precursor ~ myosin regulatory light chain 2 ~ ATP
synthase D chain # adenylate kinase » #X @ &t v B £ ey £ 2 F &

BN CAOH et =5 B> 5 F 8- Hiahl A FIR R B 740 12
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Figure 3 Breeding of ENU-Treated Mice to Revea Recessive Mutations on
Wild-Type Genetic Background G1 mice carrying approximately 100
independent |oss-of-function mutations become the founders of independent
pedigrees by outcrossing G1 males to wild-type females (1) or intercrossing
unrelated mutagenized Gl mice. (2) Recessive mutations become
homozygous in G3 mice, and these mice are screened for specific
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(Nelms et al., 2001)
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Fig. 4. Schematic representation of mitochondrial fatty acid 3-oxidation
pathway.
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MTP: mitochondrial trifunctional protein, SCFA: short-chain fatty acid,
SCFA-CoA: short-chain fatty acyl-CoA ester, VLCAD: very long chain
acyl-CoA dehydrogenase, Mito: mitochondrial.

(Smeta., 2002)

46



=
&

F$§
& £3
4
§ 5 &
& & &
& & S

&

DNA — mRNA ——— Protein — Modm-ed
Protein

GENOME TRANSCRIPTOME L PROTEOME J

BT ~ A FMAo iy RN L Ap R

Fig. 5. Biochemical relationship of the genome and the proteome.

(Lam et &, 2006)

47



Sample Protein ldentification
ie.g., cellsfserumitissues)

Prefractionation & extraction Database search

W
Protein Mixture MS Data

Separation by 2-DE

W

Protein Spots MS Analysis
&

Spot excision & in-gel digestion
ie.g., tnypsin digestion)

v
Peptides

Bl ~ Bv TRy A A 2

Fig. 6. Basic approach of proteomics-based research. MS. mass spectrometry.
(Lam et al., 2006)

48



kD

94 —

67 -

30 —

20.1 — =
14.4 ]

Bl= o] Bl R Rop 2 R SR U 39 F SDSPAGE
AR (G F-v FE 20ug; 100 kiF 3/ pF ; CBR% ¢ )

Fig 7. SDS-PAGE analysis of mitochondrial proteins. (total protein 20 ¢ g;
100V 3 hrs; CBR stain)

49



pl 3 pl 10

-
.‘L. v
i -
' -
. L 3 —
——
L]
. -
A R |
i nll ’.I ..'
-'alJﬁ&“ﬂ-'
e ———— et linile gl e =

BN~ L) BT S A 0 o R AR % B (IPG strip pH
3-10; total protein 200 1z g; 54.7 kv:hr; 12 mA/gel 30 min; 24 mA/gel 5 hrs;

CBR stain)
Fig 8. 2-DE analysis of mitochondrial proteinsin liver of control mice. ( 1PG
strip pH 3-10; total protein 200 12 g; 54.7 kv:hr ;12 mA/gel 30 min; 24 mA/gel

5hrs, CBR stain)

50



pl 3 pl 10

/
9 -
. W
b e L
.
L ‘ i vl o m——
' T o -
3 "
- L “
= -
L]
.
.

B~ R EIFRESRAM I - AT A% %R (IPGstrip pH 3-10;
total protein 200 1 g; 54.7 kv:hr; 12 mA/gel 30 min; 24 mA/gel 5 hrs; CBR
stain)

Fig 9. 2-DE analysis of mitochondrial proteinsin liver of ENU mice. ( IPG
strip pH 3-10; total protein 200 2 g; 54.7 kv:hr; 12 mA/gel 30 min; 24 mA/gel

5hrs, CBR stain)

51



pl 3 pl 10

‘.

B~ ¥ )RR sk MRy - BT A% % R (IPGstrip pH 3-10;
total protein 240 1. g; 54.7 kv:hr; 12 mA/gel 30 min; 24 mA/gel 5 hrs; CBR
stain)

Fig 10. 2-DE analysis of mitochondrial proteinsin muscle of control mice.
(1PG strip pH 3-10; total protein 240 1. g; 54.7 kv:hr; 12 mA/gel 30 min; 24
mA/gel 5 hrs; CBR stain)

52



pl 3 pl 10

W |
’

14

;
:

e«

BLt- - 2% BEyep gf‘« PRk - 2t A% B (IPG strip pH
3-10; total protein 240 1. g; 54.7 kv:hr; 12 mA/gel 30 min; 24 mA/gel 5 hrs,
CBR stain)

Fig 11. 2-DE analysis of mitochondrial proteinsin muscle of ENU mice.
(1PG strip pH 3-10; total protein 240 1. g; 54.7 kv:hr; 12 mA/gel 30 min; 24
mA/gel 5 hrs; CBR stain)

53



kD

94

67

43

30

pl 4 pl 7

(
_I"h .:“
—+ iy y |
e ' o - -
s ‘L :
: :
' 1 -
o -
|, —
> f -4_10 1
p 3
St i ¥ 1
_ - A e
o gl

O

Bl--= ~ ¥ EUCE mE MR - AT A% % B (IPGstrip pH
4-7; total protein 240 12 g; 54.7 kv:hr; 12 mA/gel 30 min; 24 mA/gd 5 hrs;

CBR stain)
Fig 12. 2-DE analysis of mitochondrial proteinsin muscle of control mice.

(1PG strip pH 4-7; total protein 240 ¢, g; 54.7 kv:hr; 12 mA/gel 30 min; 24
mA/gel 5 hrs; CBR stain)



pl 4 pl 7

| .~
b Gon R
_— - " s
v
b 2 .
,I : -
,.
| -
o .
“. - : o
- |~ i , : o

Bl =~ X%V Bap Ry - BT A% % B (IPGstrippH
4-7; total protein 240 12 g; 54.7 kv:hr; 12 mA/gel 30 min; 24 mA/gd 5 hrs;
CBR stain)

Fig 13. 2-DE analysis of mitochondrial proteins in muscle of ENU mice.
(I1PG strip pH 4-7; total protein 240 ¢ g; 54.7 kv:hr; 12 mA/gel 30 min; 24

mA/gel 5 hrs; CBR stain)

55



AMP
Y
AMPKK AMP

AMPM *@D

AMPK AMPK-P

W
AMP

Bl ~ AMP & it AMPK s 4] o

Fig.14 The AMPK cascade is activated by AMP via four mechanisms
(1) Allosteric activation of AMPKK; (2) binding of AMP to
AMPK, rendering it apoorer substrate for protein phosphatases ; (3)
binding of AMP to AMPK, making it a better substrate for the
upstream kinase, AMPKK; and (4) allosteric activation of AMPK.

(HARDIE et al., 1999)
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Table 1. Blood acylcarnitine concentrationsin ENU mice

Acylcar nitine concentration( M)

Mouse C3 C4 C4-OH C5
ENU control  0.65+0.19 0.28+0.07 0.10+0.04 0.10+0.03
(n=328)
Affected 1 0.65 0.12 0.56 0

Affected 2 0.64 0.26 0.90 0.13
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Table 2. Differentiation proteins identification and quantification of C4-OH
ENU mice to control mice.

Spot | Proteinidentity |NCBI Accession| Theoretical Fold
No. pl/molecular | change
weight (kD)
1 Calsequestrin-1 009165 3.9/45.6 -5.2
precursor
2 Calsequestrin-1 009165 3.9/45.6 -24
precursor
3 Calsequestrin-1 009165 3.9/45.6 -2.7
precursor
4 | Myosinlight chain | gi|33585570 4.8/18.9 +2.2
(phosphorylatable)
5 | Myosin regulatory PO7457 4.8/18.9 +2.4
light chain 2
6 | Myosin regulatory P97457 4.8/18.9 +4
light chain 2
7 Tropomyosin 1 a | P04692-00-00-0 4.7/32.7 +4.1
chain 0
8 | Myosin regulatory P97457 4.8/18.9 -3.2
light chain 2
9 | Myosin light chain [MLE1 MOUSE 5.0/20.5 +2.2
1
10 | Adenylate kinase Q9R0OY5 5.7/21.5 -4
isoenzyme
11 | ATPsynthase D QI9DCX2 5.5/18.6 -2.1
chain
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Spot 1 F##A 15 %

{Mmmx
SCIENCES Mascot Search Results

Protein View
Match to: 009165 Score: 104
(CASQI_MOUSE) Calsequestrin-1 precursor (Calsequestrin, skeletal muscle isoform)

Calsequestrin-1 precursor (Calsequestrin, skeletal muscle isoform)

Nominal mass (M:): 45619; Calculated pI value: 3.93
NCBI BLAST search of 009165 against nr

Unformatted sequence string for pasting into other applications

Taxonomy: Mus musculus

Variable modifications: Carbamidomethyl (C),Oxidation (M)
Cleavage by Trypsin: cuts C-term side of KR unless next residue is P

Sequence Coverage: 10%

Matched peptides shown in Bold Red

1 MGARAVSELR LALLFVLVLG TPRLGVQGED GLDFPEYDGV DRVINVNAKN
51 YKNVFKKYEV LALLYHEPPE DDKASQROFE MEELILELAA QVLEDKGVGF
101 GLVDSEKDAA VAKKLGLTEE DSVYVFKGDE VIEYDGEFSA DTLVEFLLDV
151 LEDPVELIEG ERELQAFENI EDEIKLIGYF KSKDSEHYKA YEDAAEEFHP
201 YIPFFATFDS KVAKKLTLKL NEIDFYEAFM EEPMTIPDKP NSEEEIVSFV
251 EEHRRSTLRK LKPESMYETW EDDLDGIHIV AFAEEADPDG YEFLETLKAV
301 AQDNTENPDL SIIWIDPDDF PLLVPYWEKT FDIDLSAPQI GVVNVTDADS
351 IWMEMDNEED LPSADELEDW LEDVLEGEIN TEDDDDDDDD DDDDDDDDD
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{;HAITRIX
SCIENCES Mascot Search Results

Protein View
Match to: 009165 Score: 45
(CASQ1_MOUSE) Calsequestrin-1 precursor (Calsequestrin, skeletal muscle isoform)

Calsequestrin-1 precursor (Calsequestrin, skeletal muscle isoform)

Nominal mass (M:): 45619; Calculated pl value: 3.93
NCBI BLAST search of 009165 against nr

Unformatted sequence string for pasting into other applications

Taxonomy: Mus musculus

Variable modifications: Carbamidomethyl (C),Oxidation (M)
Cleavage by Trypsin: cuts C-term side of KR unless next residue is P

Sequence Coverage: 5%

Matched peptides shown in Bold Red

1 MGARAVSELR LALLFVLVLG TPRLGVQGED GLDFPEYDGV DRVINVNAKN
51 YKNVFKKYEV LALLYHEPPE DDKASQRQFE MEELILELAA QVLEDKGVGF
101 GLVDSEKDAA VAKKLGLTEE DSVYVFKGDE VIEYDGEFSA DTLVEFLLDV
151 LEDPVELIEG ERELQAFENI EDEIKLIGYF KSKDSEHYKA YEDAAEEFHP
201 YIPFFATFDS KVAKKLTLKL NEIDFYEAFM EEPMTIPDKP NSEEEIVSFV
251 EEHRRSTLRK LKPESMYETW EDDLDGIHIV AFAEEADPDG YEFLETLKAV
301 AQDNTENPDL SIIWIDPDDF PLLVPYWEKT FDIDLSAPQI GVVNVTDADS
351 IWMEMDNEED LPSADELEDW LEDVLEGEIN TEDDDDDDDD DDDDDDDDD
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Spot 3 F#~ 75 %

{M"AITRIX
SCIENCEY Mascot Search Results

Protein View
Match to: 009165 Score: 45 Expect: 0.65
(CASQ1_MOUSE) Calsequestrin-1 precursor (Calsequestrin, skeletal muscle isoform)

Calsequestrin-1 precursor (Calsequestrin, skeletal muscle isoform)

Nominal mass (M:): 45619; Calculated pl value: 3.93
NCBI BLAST search of 009165 against nr

Unformatted sequence string for pasting into other applications

Taxonomy: Mus musculus

Variable modifications: Carbamidomethyl (C),Oxidation (M)

Cleavage by Trypsin: cuts C-term side of KR unless next residue is P
Number of mass values searched: 50

Number of mass values matched: 7

Sequence Coverage: 24%

Matched peptides shown in Bold Red

1 MGARAVSELR LALLFVLVLG TPRLGVQGED GLDFPEYDGV DRVINVNAKN
51 YKNVFKKYEV LALLYHEPPE DDKASQRQFE MEELILELAA QVLEDKGVGF
101 GLVDSEKDAA VAKKLGLTEE DSVYVFKGDE VIEYDGEFSA DTLVEFLLDV
151 LEDPVELIEG ERELQAFENI EDEIKLIGYF KSKDSEHYKA YEDAAEEFHP
201 YIPFFATFDS KVAKKLTLKL NEIDFYEAFM EEPMTIPDKP NSEEEIVSFV
251 EEHRRSTLRK LKPESMYETW EDDLDGIHIV AFAEEADPDG YEFLETLKAV
301 AQDNTENPDL SIIWIDPDDF PLLVPYWEKT FDIDLSAPQI GVVNVTDADS
351 IWMEMDNEED LPSADELEDW LEDVLEGEIN TEDDDDDDDD DDDDDDDDD
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Spot 4 F# A 7% %

{MATR]X
SCIENCES Mascot Search Results

Protein View
Match to: gil33585570 Score: 61 Expect: 2.7

Myosin light chain, phosphorylatable, fast skeletal muscle [Mus musculus]

Nominal mass (M:): 18943; Calculated pl value: 4.82
NCBI BLAST search of gi133585570 against nr

Unformatted sequence string for pasting into other applications

Taxonomy: Mus musculus

Links to retrieve other entries containing this sequence from NCBI Entrez:
9111699320 from Mus sp

21112845963 from Mus musculus

9117949078 from Mus musculus

21112833636 from Mus musculus
0112829841 from Mus musculus
2111675396 from Mus musculus

Variable modifications: Carbamidomethyl (C),Oxidation (M)

Cleavage by Trypsin: cuts C-term side of KR unless next residue i1s P
Number of mass values searched: 19

Number of mass values matched: 6

Sequence Coverage: 37%

Matched peptides shown in Bold Red

1 MAPKKAKRRA GAEGSSNVFS MFDQTQIQEF KEAFTVIDQN RDGIIDKEDL
51 RDTFAAMGRL NVKNEELDAM MKEASGPINF TVFLTMFGEK LKGADPEDVI
101 TGAFKVLDPE GKGTIKKQFL EELLTTQCDR FSQEEIKNMW AAFPPDVGGN
151 VDYKNICYVI THGDAKDQE
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{;HAITRIX
SCIENCES Mascot Search Results

Protein View

Match to: P97457 Score: 41 Expect: 24

(MLRS_MOUSE) Myosin regulatory light chain 2, skeletal muscle isoform (MLC2F) Myosin
regulatory light chain 2, skeletal muscle isoform (MLC2F)

Nominal mass (M:): 18943; Calculated pl value: 4.82
NCBI BLAST search of P97457 against nr

Unformatted sequence string for pasting into other applications

Taxonomy: Mus musculus

Variable modifications: Carbamidomethyl (C),Oxidation (M)

Cleavage by Trypsin: cuts C-term side of KR unless next residue is P
Number of mass values searched: 26

Number of mass values matched: 5

Sequence Coverage: 38%

Matched peptides shown in Bold Red

1 MAPKKAKRRA GAEGSSNVFS MFDQTQIQEF KEAFTVIDON RDGIIDKEDL
51 RDTFAAMGRL NVKNEELDAM MKEASGPINF TVFLTMFGEK LKGADPEDVI
101 TGAFKVLDPE GKGTIKKQFL EELLTTQCDR FSQEEIKNMW AAFPPDVGGN
151 VDYKNICYVI THGDAKDQE
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Spot 6 F# A~ 75 %

{;HAITRIX
SCIENCES Mascot Search Results

Protein View

Match to: P97457 Score: 45 Expect: 0.45

(MLRS_MOUSE) Myosin regulatory light chain 2, skeletal muscle isoform (MLC2F) Myosin
regulatory light chain 2, skeletal muscle isoform (MLC2F)

Nominal mass (M:): 18943; Calculated pl value: 4.82
NCBI BLAST search of P97457 against nr

Unformatted sequence string for pasting into other applications

Taxonomy: Mus musculus

Variable modifications: Carbamidomethyl (C),Oxidation (M)

Cleavage by Trypsin: cuts C-term side of KR unless next residue is P
Number of mass values searched: 39

Number of mass values matched: 7

Sequence Coverage: 37%
Matched peptides shown in Bold Red
1 MAPKKAKRRA GAEGSSNVFS MFDQTQIQEF KEAFTVIDON RDGIIDKEDL
51 RDTFAAMGRL NVKNEELDAM MKEASGPINF TVFLTMEGEK LKGADPEDVI

101 TGAFKVLDPE GKGTIKKQFL EELLTTQCDR FSQEEIKNMW AAFPPDVGGN
151 VDYKNICYVI THGDAKDQE
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Spot T F#H A 755

{M"AITRIX
SCIENCEY Mascot Search Results

Protein View
Match to: P04692-00-00-00 Score: 34

(TPM1_RAT) Splice isoform 1; Variant Displayed; Conflict Displayed; from P04692
Tropomyosin 1 alpha chain (Alpha-tropomyosin)

Nominal mass (M:): 32661; Calculated pl value: 4.69
NCBI BLAST search of P04692-00-00-00 against nr

Unformatted sequence string for pasting into other applications

Taxonomy: Rattus norvegicus

Variable modifications: Carbamidomethyl (C),Oxidation (M)
Cleavage by Trypsin: cuts C-term side of KR unless next residue is P

Sequence Coverage: 4%

Matched peptides shown in Bold Red

1 MDATKKKMOM LKLDKENALD RAEQAEADKK AAEDRSKQLE DELVSLOKKL
51 KGTEDELDKY SEALKDAQEK LELAEKKATD AEADVASLNR RIQLVEEELD
101 RAQERLATAL QKLEEAEKAA DESERGMKVI ESRAQKDEEK MEIQEIQLKE
151 AKHIAEDADR KYEEVARKLV I1ESDLERAE ERAELSEGKC AELEEELKTV
201 TNNLKSLEAQ AEKYSQKEDK YEEEIKVLSD KLKEAETRAE FAERSVTKLE
251 KSIDDLEDEL YAQKLKYKAI SEELDHALND MTSI
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Spot 8 F#~ 75 %

{Mﬂﬁfx
SCIENCES Mascot Search Results

Protein View

Match to: P97457 Score: 132 Expect: 1.4e-09

(MLRS_MOUSE) Myosin regulatory light chain 2, skeletal muscle isoform (MLC2F) Myosin
regulatory light chain 2, skeletal muscle isoform (MLC2F)

Nominal mass (M:): 18943; Calculated pl value: 4.82
NCBI BLAST search of P97457 against nr

Unformatted sequence string for pasting into other applications

Taxonomy: Mus musculus

Variable modifications: Carbamidomethyl (C),Oxidation (M)

Cleavage by Trypsin: cuts C-term side of KR unless next residue is P
Number of mass values searched: 50

Number of mass values matched: 15

Sequence Coverage: 72%
Matched peptides shown in Bold Red
1 MAPKKAKRRA GAEGSSNVFS MFDQTQIQEF KEAFTVIDON RDGIIDKEDL
51 RDTFAAMGRL NVKNEELDAM MKEASGPINF TVELTMFGEK LKGADPEDVI

101 TGAFKVLDPE GKGTIKKQFL EELLTTQCDR FSQEEIKNMW AAFPPDVGGN
151 VDYKNICYVI THGDAKDQE
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Spot 9 Fi#A 7.8 %

{M"AITRIX
SCIENCEY Mascot Search Results

Protein View

Match to: MLE1_MOUSE Score: 75 Expect: 0.0033

Myosin light chain 1, skeletal muscle isoform (MLCIF) (Al catalytic) (Alkali myosin light
chain 1).- Mus musculus (Mouse).

Nominal mass (M:): 20450; Calculated pl value: 4.98

NCBI BLAST search of MLEl MOUSE against nr

Unformatted sequence string for pasting into other applications

Taxonomy: Mus musculus

Variable modifications: Carbamidomethyl (C),Oxidation (M)

Cleavage by Trypsin: cuts C-term side of KR unless next residue is P
Number of mass values searched: 29

Number of mass values matched: 7

Sequence Coverage: 45%

Matched peptides shown in Bold Red

1 APKKDVKKPA AAPAPAPAPA PAPAKPKEEK IDLSAIKIEF SKEQQEDFKE
51 AFLLFDRTGE CKITLSQVGD VLRALGINPT NAEVKKVLGN PSNEEMNAKK
101 TEFEQFLPMM QAISNNKDQG GYEDFVEGLR VFDKEGNGTV MGAELRHVLA
151 TLGEKMKEEE VEALLAGQED SNGCINYEAF VKHIMSV
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Spot 10 F## 4~ 475 %

{;HAITRIX
SCIENCEY Mascot Search Results

Protein View
Match to: Q9ROYS Score: 56 Expect: 0.061

(KAD1_MOUSE) Adenylate kinase isoenzyme 1 (EC 2.7.4.3) (ATP-AMP transphosphorylase) (AK1)
(Myokinase) Adenylate kinase isoenzyme 1 (EC 2.7.4.3) (ATP-AMP transp

Nominal mass (M:): 21526; Calculated pl value: 5.67
NCBI BLAST search of Q9ROYS5 against nr

Unformatted sequence string for pasting into other applications

Taxonomy: Mus musculus

Variable modifications: Carbamidomethyl (C),Oxidation (M)

Cleavage by Trypsin: cuts C-term side of KR unless next residue is P
Number of mass values searched: 24

Number of mass values matched: 7

Sequence Coverage: 40%
Matched peptides shown in Bold Red
1 MEEKLKKAKI IFVVGGPGSG KGTQCEKIVQ KYGYTHLSTG DLLRAEVSSG
51 SERGKKLSAI MEKGELVPLD TVLDMLRDAM LAKVDSSNGF LIDGYPREVK

101 QGEEFEQKIG QPTLLLYVDA GAETMTQRLL KRGETSGRVD DNEETIKKRL
151 ETYYNATEPV ISFYDKRGIV RKVNAEGTVD TVESEVCTYL DSLK
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Spot 11 F# A~ 475 %

{;HAITRIX
SCIENCEY Mascot Search Results

Protein View

Match to: QIDCX2 Score: 121

(ATP5H_MOUSE) ATP synthase D chain, mitochondrial (EC 3.6.3.14) ATP synthase D chain,
mitochondrial (EC 3.6.3.14)

Nominal mass (M:): 18607; Calculated pl value: 5.52
NCBI BLAST search of Q9DCX2 against nr

Unformatted sequence string for pasting into other applications

Taxonomy: Mus musculus

Variable modifications: Carbamidomethyl (C),Oxidation (M)
Cleavage by Trypsin: cuts C-term side of KR unless next residue is P

Sequence Coverage: 24%

Matched peptides shown in Bold Red

1 AGRKLALKTI DWVSFVEVMP QNQKAIGNAL KSWNETFHAR LASLSEKPPA

51 IDWAYYRANV AKPGLVDDFE KKYNALKIPV PEDKYTALVD QEEKEDVKSC

101 AEFVSGSQLR IQEYEKQLEK MRNITPFDOM TIDDLNEIFP ETKLDKKKYP
151 YWPHQPIENL
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